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PLATES  VI  AND  VII. 
For the pathological material  utilized in the following report I  am 
indebted  to  the  courtesy of Drs.  L.  Newmark  and  P.  K.  Brown  of 
San Francisco.  The clinical history of the case, which presents some 
interesting  features  from  a  neurological  point  of view,  will  be  pub- 
lished in sxtenso by Dr.  :Newmark.  In so far as regards our present 
report it will suffice to say that we learn from it, that 25 years before 
he came under the charge  of Dr. Newmark, the patient suffered from 
an  ulceration  of  the  penis,  as  evidence  of which  there  remained  a 
large  scar.  Whether  any  typical  secondary  symptoms  ever  mani- 
fested  themselves  could  not  be  established  with  absolute  certainty. 
An  energetic  antisyphilitic  treatment,  which  was  given  at  once, 
proved to be without any immediate  beneficial result. 
The findings at autopsy were the following: 
Autopsy  about  24  hours  after  death.  Strongly  built,  somewhat 
emaciated man of middle age.  Marked edema of lower extremities and 
lower part  of trunk;  slight  cedema of scrotum and penis.  Intense  cyan- 
osis of face and neck. 
On right  side of thorax in the axillary line about 15 cm.  below axilla 
is  an  oblique incision,  4  cm.  in  length.  The  bottom  of the  wound  is 
covered  with  soft  red  tissue  resembling  healthy  granulations.  In  the 
skin in the neighborhood of the wound, as well as in a number of places 
on the back, dark purple, almost black nodules of the size of millet-seeds 
or a little larger are observed, which on incision present the appearances 
of  cutaneous  bsemorrhages,  but  are  rather  distinctly  outlined.  There 
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is  slight round kyphosis of the  upper  dorsal  and compensatory lordosis 
of the  cervical spine.  The processus spinosi of the  2nd  and  3rd dorsal 
vertebra  are  infiltrated  with  reddish-brown,  soft  masses  of  tumor. 
There  is  a  considerable  quantity  of  similar  material  between the  bone 
and  dura  mater  at  this  point.  The  dura  mater itself is  normal.  The 
infiltration extends far into the bodies of the 2nd and 3rd dorsal verte- 
bra.  The  spinal  cord  is  markedly  compressed  and  softened.  Ascites, 
hydrothorax, and hydropericardium are present. 
Heart.--Twice  the  normal  size.  All  cavities  equally  dilated.  Walls 
of both ventricles thicker than normal  (wall of right  ventricle averages 
5  ram.,  that  of  left  ventricle  about  12  ram.).  Valves  intact.  A  few 
yellow slightly raised spots in the intima of aorta and coronary arteries. 
The heart  muscle  is dark  brown,  very translucent,  of waxy appearance. 
It  is  extremely firm, so much so  that  after the  opening of the  cavities 
and  removal  of  their  contents  the  heart  does  not  collapse,  the  walls 
retaining exactly their former position and shape. 
Lungs.--Both  apices  adherent.  From  the  points  of  adhesion  pig- 
merited scars  extend for some  distance  into  the  pulmonary tissue.  On 
both  sides  the  visceral  an/[  to a  greater  extent  the  parietal  pleurm  are 
transformed  into  thick  layers  of  dense  white  scar-tissue  with  smooth 
glistening inner surfaces.  Both lower lobes  are  entirely collapsed;  the 
middle lobe and both upper lobes partly so. 
A  few lymph glands in the lower anterior mediastinum  are  enlarged, 
some  of  them  to  the  size  of  small  beans.  They are  very hard  to  the 
touch.  Cut surface smooth and of a greyish-brown color.  Tissue slightly 
translucent.  All of them arc surrounded by dense scar-tissue. 
Several ribs on both sides  of the body show  large fusiform swellings, 
some of them as large as goose-eggs.  The enlargement is  noticeable on 
all sides but is more marked on the pleural surface, where some of them 
project from 2-3  cm. above the normal level of the inner surface  of the 
chest wall.  On  incision they prove to be due  to the  presence of a  red- 
dish-brown,  almost  pulpy material  inside  the  bone,  which  has  more  or 
less  completely  replaced  the  normal  structures.  The  centre  of  these 
tumors is  darker,  the  periphery lighter  and more translucent, having  a 
waxy  appearance.  On  the  outside  they,  for  the  most  part,  disappear 
gradually into the  adjoining  healthy tissue,  but in some places  a  some- 
what  sharper  outline is formed by a  row of thin  spicula  of bone.  The 
tumors themselves do not  contain any bone.  On  the inside all  of them 
are  covered by the thickened pleura. 
Spleen.--One and  a  half times the  normal size; very hard.  Cut  sur- W.  Ophiils  113 
face  dark  purple,  smooth.  Malpighian  bodies  visible  as  greyish-white, 
translucent dots of the size  of a  large pin's head.  Trabecnl~e normal. 
Both adrenals contain little fat; otherwise they present nothing abhor- 
real. 
Both  lcidneys  are  of  normal  size;  capsule  slightly  adherent;  after 
its  removal the surface appears  somewhat granular.  The tissue is very 
hard.  Cut surface dark purple; cortex a little cloudy.  Glomeruli plainly 
visible as greyish-red dots.  Both renal pelves normal. 
Liver.--Small,  very  hard.  Cut  surface  dark  purple;  lobules  small; 
centre  dark purple; retracts a  little from cut surface; periphery lighter. 
Pancreas.----In  the  tail  a  greyish-red  softened  area  of  the  size  of  a 
hazelnut is observed. 
Slight  enlargement  of  mesenteric  and  retroperitoneal  lymph-glands; 
cut surface pale greyish-white. 
In the region between the body and manubrium the sternum shows an 
ovoid  enlargement  which  is  more  marked  on  the  right  side.  A  cut 
through the centre of the thickening shows it to be caused by an ovoid 
tumor, measuring 3 x 1.5  cm. in diameter.  The centre of the tumor has 
a  dark,  reddisk-brown  color,  the  periphery  is  lighter,  greyish-brown, 
waxy.  The entire mass consists of soft, pulpy tissue without any bone. 
On all sides the tumor is surrounded by a thin shell of bone. 
No marked changes in any of the other organs. 
Microscopic  examination  gives  the  following  results:  The  soften- 
ing  of the  pancreas  is due to  post-mortem digestion.  The  kidneys ex- 
hibit signs characteristic of an old interstitial nephritis with more recent 
inflammatory changes in the vicinity of some of the medium-sized sub- 
capsular veins.  In spots the epithelium of the convoluted tubules is in 
a  condition of fatty degeneration: in others it is necrotic and partly des- 
quamated.  The majority of the renal  tubules are  filled with  granular 
material or hyaline casts.  Many of the vascular loops of the glomeruli 
and all the  medium-sized and  small  arteries  contain amyloid substance 
in their walls.  Many of the arteries show an additional irregular thick- 
ening of the intima. 
The purple  spots in the skin prove to be hmmorrhages into the curls. 
The  hear~  muscle  contains  large  quantities  of  amyloid  substance. 
The  larger  part  of it  is  found in  the  walls  of  blood-vessels.  In those 
with a muscular coat the outer layers of the media are more particularly 
affected.  A  considerable amount of amy]old is found Mso in the endo- 
a~ld peri-mysium.  Many of the muscle  cells are  surrounded by a  more 
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atrophy, then complete destruction of the cells.  By this process several 
small areas have been completely deprived of muscle cells. 
Sections of tissue hardened in 10# aqueous solution of formalin, when 
tested  for  amyloid  substance,  give the  following reactions:  dilute  solu- 
tion of iodine, no reaction (perhaps  due to the hardening  fluid);  iodine 
sol.  and  sulphuric  or  oxalic  acid  (5~),  bluish-green  reaction.  ~[ethyl- 
violent stains the material rose pink. 
Enlarged lymph glands  from different parts  of the  body show under 
the microscope the signs of a chronic catarrhal inflammation with begin- 
ning proliferation of connective tissue in the lymph sinuses. 
In  describing  the  microscopic  appearances  of the  sternal  tumor  it  is 
best  to distinguish  3  layers, a  central, a  peripheral  and  an intermediate 
zone. 
1.  l~eripheral zone.--The peripheral layer is rich in cells, with but few 
connective-tissue  fibres  between  them.  The  majority  of  the  cells  are 
small  and  possess  round,  intensely  staining  nuclei  (Plate  VI,  Fig.  1). 
Their close resemblance to lymphocytes and in some instances to plasma 
cells  is  striking.  In  addition  to  such  forms, but  fewer in  number,  we 
find  large  cells  with  vesicular  nuclei  of  oval  or  more  irregular  shape. 
The bodies  of the  latter  are  sometimes fusiform (Plate  VI,  Fig.  1,  b), 
but  mostly  spherical  or  polymorphous.  The  protoplasm  composing 
them is  partly granular,  but in many instances  of a  more homogeneous 
nature (Plate VI, Fig. 1, c; Fig. 2, a).  These larger cells have a tendency 
to coalesce.  In a number of such conglomerations the nuclei, and some- 
times  even the  outlines  of  the  cells  composing them,  are  more  or  less 
plainly visible (Plate VI, Fig. 1, d; Fig. 2, b).  As indicated in the draw- 
ings not all the nuclei found in them are vesiclllar, but some of them are 
of the lymphocytic type, which shows that the smaller cells also, though 
to  a  minor  degree,  participate  in their formation.  Eventually the  nu- 
clei  disappear  and  there  remain  irregular,  more  or  less  homogeneous 
masses,  some  of  which  are  filled  with  nuclear  debris.  Around  these 
central masses  as  a nucleus new material has  been deposited in concen- 
tric layers and in this way bodies have been formed which in sections, as 
well as when isolated by teasing,  resemble morphologically in  every de- 
tail amylaceous bodies. 
This  resemblance  is  not  confined to  their  external appearance,  as  is 
proved by the  way in  which  they react to  iodine  or  methyl-violet  In 
dilute  iodine-solution  (e.  g.  Gram's  solution),  they  stain  a  dark  ma- 
hogany  brown:  the  color is  generally more  intense  in  the  central  nu- 
cleus than in the peripheral layers.  When snlphuric acid is added, there W.  Ophiils  115 
is,  at least  in the  isolated bodies,  no very perceptible  change  in  color, 
even after 24 hours and more.  Methyl-violet stains  them a  dark  blue, 
which takes  a  slight  purplish  tinge  within  24  hours.  When  thin  sec- 
tions of hardened tissue (10~ formalin) are first immersed in 5~ solution 
of sulphuric acid and then in Gram's solution the concentric layers in the 
periphery take a  dark brown color, whereas the irregular nucleus shows 
a  bluish-green  color.  In  a  similar  manner  we  find  that  in  sections 
methyl-violet gives the peripheral layers a blue and the central "nucleus" 
a  purple color. 
The  resemblance  to  ordinary amylaceous bodies,  therefore,  seems  to 
be close enough to identify them as such.  In very thin sections (4-6  [~) 
which are stained with methyl-violet and mounted in 20~ aqueous solu- 
tion  of acetate  of potash,  the  oil immersion permits  the  recognition  of 
one more important detail in the structure of the peripheral  concentric 
layers,  which  is  not  visible  in  specimens  mounted  in  Canada  balsam. 
It is then seen, that these layers show most perfect, very closely set, radial 
markings.  Plate ¥II, Fig. 7, gives only a  very inadequate idea of their 
regularity and delicacy.  These markings are the dividing lines between 
innumerable, very minute, parallel, closely packed needles, of which the 
concentric layers consist.  That they really are needles, and not delicate 
lamell~e, was shown in one place, where a  tangential section had carried 
off  the  extreme  edge  of  one  of  the  amylaceous  bodies.  Here  the 
needles of  course  appeared,  on  cross  section,  as  just  visible,  dark  blue 
dots.  In  spite  of persistent  endeavors  I  have not been  able  to  isolate 
these  needles.  They seem  to  adhere  rather  firmly to  one another and 
their extreme minuteness in itself would naturally render it  difficult to 
separate them from one another.  But even when isolated it would most 
likely be  impossible  to  make  out  much  about  their  shape  in  its  finer 
details.  Between  the  different layers  of needles  there  are  darker  blue 
concentric  lines,  which  separate  them  from  one  another.  These  prob- 
ably represent the tips  of the needles from the inner layers reaching in 
between the bases  of those of the peripheral layer somewhat in the way 
represented in the following diagram: 
j  --a, outer  layer. 
--e, line of separation. 
--b, more  central  layer. 
c naturally appears  as  a  dark  line because here the needles are  more 
densel)  packed together than in a  and b. 
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length.  The surfaces of the bodies are, therefore, somewhat uneven, or 
present  a  prickly  appearance,  a  fact  which  may  account  to  some 
extent  for the  formation  of  large  giant  cells  (I'late  VII,  Fig.  5,  a)  in 
their  neighborhood.  It  would  seem  most  probable  that  these  enor- 
mous  giant  cells,  which  sometimes  almost  completely  envelop  the 
amylaceous bodies,  do not  furnish  any new substance  for their enlarge- 
merit,  but  on  the  contrary  destroy  them.  Such  an  assumption  would 
at  least  aecount for the  fact that  they are  freqnently situated  in  exca- 
vations  in the  surface  of the  amylaceons bodies, so that  they  would  be 
analogous  to  the  osteoclasts  in  Howship's  lacnn~e  and  would  furnish 
another  illustration  of  the  destructive  influence  of  these  foreign-body 
giant  cells  (Fremdk5rperriesenzellen)  upon  the  material  around  which 
they develop. 
The  "nncleus"  of  the  amylaceous  bodies,  which  stains  purple  with 
methyl-violet, is generally more lumpy in character, hnt in  some places 
even this part of the amylaceous body is found to be composed of densely 
packed needles, which are arranged in a  radial fashion around a  central 
point  (Plate VII, Fig.  7,  a).  In these cases the crystalline needles also 
stain  purple in methyl-violet. 
Crystalline  formations  are  not  found  exclusively  in  the  amylaceous 
bodies.  In  a  few  spots  I  have  encountered  isolated  large  bunches  of 
needles  arranged  in  a  radial  fashion  around  a  more  homogeneous cen- 
tral body; needles and m]eleus giving the amyloid reaction with methyl- 
violet 
]:orms represented in Plate VII, Fig. 8, are even more peculiar.  In the 
centre  or  more  towards  the  periphery  of  an  irregular  lump  of  colloid 
substance which takes  a blue color in methyl-violet, we find a  spherical 
or ovoid cavity containing a rosette of purple needles. 
Plate VI, Fig.  4,  shows  another peculiarity of the  amylaeeous bodies, 
which  is  very marked  in  our  case.  They frequently become  adherent 
to one another and in this way large conglomerations consisting of 20 or 
more of these bodies are formed. 
There remains to be  discussed briefly one point  of some interest  and 
that is:  At what stage in the transformation of the conglomerated large 
cells into the nucleus of amylaceous bodies does the amyloid reaction ap- 
pear?  The specimens show in this regard that the transition of the col- 
loid protoplasm into amyloid material is a  slow and gradual one.  Even 
before the nuclei have disappeared, the cell bodies begin to stain a little 
darker yellow than the surro~mding tissue and many of them also  show 
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The  blood-vessels  in  the  peripheral  layers  of  the  tumor  are  few  in 
number,  of small  calibre,  and  their walls  are  normal. 
The  peripheral  cellular  layers,  which  I  have  just  described  and  in 
which  the  amylaceous bodies  are  formed,  do  not  form  a  regular,  even 
zone in the periphery of the tumor, but are present in irregular patches, 
most  of  them  rather  limited  in  extent,  which  invariably,  however,  are 
found in the periphery. 
2.  Intermediate  zone.--The  tissue  loses  to  a  great  extent  its  cellular 
character and shows the appearance represented in Plate VII, Fig. 5.  It 
consists of a  fine meshwork of connective tissue, the spaces of which  are 
filled with numerous amylaceous bodies isolated  or arranged in  groups. 
The larger part  of them  are  surrounded  by large  giant  cells.  In  some 
spots in the connective tissue there is an abundant deposit of brown pig- 
ment  (Fig.  5, b). 
In  the  intermediate  zone  of  the  tumor  we  find,  in  addition  to  the 
amylaceous bodies, thick irregular bands and lumps  of ordinary amyloid 
substance,  which  appear  first  in  the  reticulum  of  connective  tissue. 
When stained  with methyl-violet these bands mostly take a  dark purple 
color throughout, but in all sections are some in which the purple centre 
is surrounded by a  dark blue colloid material. 
3.  The  centre  of the  tumor  is  composed  of fragments  of  amylaceous 
bodies and  of amyloid bands.  The spaces between them are  filled with 
red  blood  corpuscles.  In  some  places,  among  the  masses  of  red  blood 
corpuscles, it is possible to follow out for some distance collapsed tubes, 
with  their  endothelial  walls,  which  apparently  are  partly  destroyed 
capillaries that have discharged their contents into the surrounding parts. 
All the  colloid material in the central parts  of the tumor stains  with 
dilute  iodine  solution  brown,  which  turns  to  a  bluish-green  when  sul- 
phuric acid is added.  With methyl-violet it takes  a purple color. 
The  formation  of  amylo~d  snbstance  is  not  confined  to  the  tumor 
itself, but is also noticed, although  to  a  minor  degree, in the neighbor- 
ing tissues.  Plate VII, Fig.  6, for example, shows a portion of the pert- 
osteum  under  tl~e  higher  power.  The  amyloid  material  is  seen  to  be 
deposited in  and between the bundles  of fibres of connective tissue  and 
also  in the walls  of capillaries.  The specimen from which the  drawing 
was taken was stained by Van Gieson's method,  ~ which, as Schmidt ~ has 
pointed out, brings out clearly the relation of the connective-tissue fibres 
1 In the drawing the bright purple connective-tissue fibres are shown as black lines. 
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to the amyloid material.  A careful study of this specimen  and of many 
others of the same kind shows that nowhere is there the slightest indi- 
cation of a transformation of eonneetive-tissue  fibres  into amyloid sub- 
stance.  The latter always appears  first in the spaces between the fibres, 
it thrusts them apart and destroys them, a£ least to a  certain extent, as 
may be concluded from the presence  of short pieces of apparently broken 
fibres in some of the amyloid bands.  There is, however,  no evidence  of 
a direct transformation of one into the other. 
Not only amyloid substance proper but also  a  few amylaeeous bodies 
may  be  found  in  the  tissues,  sometimes  in  the  neighborhood  of  the 
tumor, but at other times quite remote from it. 
Specimens  of the tumor of the  spinal  column which were  examined 
with the microscope  had precisely  the same  appearance as the interme- 
diate zone of the sternal tumor. 
The  costal  tumors also  differ very little from the  sternal  one.  The 
number of amylaeeous  bodies  in them is smaller,  but there is  eompara- 
tively more  ordinary amyloid substance  and  also  more  fibrous  but  very 
little cellular tissue. 
Unfortunately it  was  impossible  to  make  the  customary  tests  for 
amyloid at the time of the antops?~, which was performed at an under- 
taker's  establishment  under  unfavorable  conditions.  By  mistake  ma- 
terial for microscopic  examination was not obtained from the  spleen  or 
liver.  Nevertheless,  the macroscopic  appearance of the spleen indicated 
the  presence  of  amyloid in  this  organ.  In  regard  to  the  liver,  which 
showed  evidence  of a  certain degree  of cyanotic atrophy, I  am  doubt- 
ful about this point. 
The findings, therefore, may be summarized as follows: 
Nultiple tumors of bones (sternum, ribs, spinal column) with local 
formation of amyloid substance and  amylaceous bodies  in  them and 
in  the  surrounding tissues;  amyloid degeneration  of  kidneys, heart 
and most likely also  of spleen;  interstitial and  parenchymatous ne- 
phritis; hydrothorax, aseites,  hydropericardium, anasarca, chronic pas- 
sive congestion of the abdominal viscera. 
In  considering the  p ost-mortem findings, first of  all  the  question 
arises:  What is the nature of these tumors? 
In  looking over  the  literature  at  my disposal  I  find  that  Hilde- 
brand 3 has  described  a  tumor,  which,  at  least  in some  respects,  re- 
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semb]es very closely those found in our case.  The tumor, which was 
examined by him, was situated in the sternum.  It had been removed 
by :KSnig with good results, although at the operation two serous cavi- 
ties-one  pleura  and  the  pericardium  certainly,  and  very likely also 
the other pleura--were  opened.  The patient  died later at home of a 
disease  apparently  not  connected  with  the  former  presence  of  the 
tumor.  No autopsy could be  obtained.  The tumor was of the  size 
of a  prune.  It  did not have  any bony  capsule,  nor  was  there  any 
bone in the  tumor itself.  The  histological  examination  revealed the 
presence of a  richly cellular tissue  composed mainly of two forms  of 
cells--smaller  ones  with  intensely  staining  nuclei,  and  larger  ones 
which  took  the  nuclear  stains  more  faintly.  The  protoplasm  of 
the latter was granular  and stained well with eosin.  There were also 
some  giant  cells.  Some  connective-tissue  fibres  could  be  made  out 
between  the  cells.  The  capillaries  were  large  and  numerous.  A 
large  number  of amylaceous bodies and  a  good  deal  of amyloid ma- 
terial  in  bands  and  lumps  were present  in the  cellular  tissue.  The 
very intimate relation between amylaceous bodies and adjoining cells, 
which was observed in  some spots,  led Hildebrand  to infer  that  the 
amylaceous bodies originated,  partly at least,  from degenerating  cells 
of the tumor.  There is not even an allusion to any syphilitic history 
either  in  K5nig's  or  in  Hildebrand's  report;  presumably  therefore 
there was nothing  that  pointed to the  existence of such an infection. 
On the basis of his microscopic findings Hildebrand regards his tumor 
as a myelogenic giant-celled sarcoma (endostales Riesenzellensarcom). 
But in spite  of the great  general  similarity  which  exists  even in  the 
microscopic findings,  in both cases, I  am doubtful whether  to  accept 
Hildebrand's  diagnosis,  at least in  our case.  When we compare the 
microscopic findings  one important  difference at  once becomes appar- 
ent,  and  that  is the  presence  of a  considerable  quantity  of ordinary 
connective tissue at least in the inner,  and therefore most likely older, 
layers of  our tumors.  This  characterizes,  to  my mind  conclusively, 
the tissue composing them as granulation  tissue and excludes the pos- 
sibility  of  their  being  sarcomatous.  It  is  possible  that  Hildebrand 
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of granulation  tissue in his sections.  But this  suspicion could not o~ 
course be verified without a renewed study of sections from his tumor. 
An  interesting  feature  of our  case,  undoubtedly,  is  the  possibility 
offered  of tracing  with  comparative  ease  the  mode  of  formation  of 
the  amylaeeous bodies present.  When we study the literature  in  re- 
gard  to their  formation in other localities  of the  body, we find very 
marked discrepancies between the statements of different writers.  In 
fact  the  divergences  are  so  striking  that  one  might  be  inclined  to 
believe that  the modus formandi is not the. same in  all localities  and 
may differ even in the same organ  according  to  circumstances. 
The material  composing these bodies might  be furnished  in any of 
three  ways:  (1)  ~By  degeneration  of  cells  or  formed  intercellular 
substance;  (2)  by precipitation  from  the  tissue  juices,  or  (3)  by  a 
combination  of  (1) and  (2),  part  of the  material  being furnished  by 
degeneration,  and part of it by precipitation from fluids. 
The second view, viz., that the bodies are merely the result  of pre- 
cipitation  from the surrounding fluids, has been frequently connected 
with the names of Vircho.w and of Rindfleisch,  although in their writ- 
ings,  so far as they have been at my disposal,  I  have been  unable to 
find  any  direct  statement  to  this  effect.  ZFriedreieh*  on  the  other 
hand  undoubtedly  regarded  the  amylaeeous  bodies,  which  he  dis- 
covered in  the  lungs,  as such precipitations.  He believed that  they 
were formed from extravasated blood by a  peculiar form  of eoagula- 
tion. 
More or less in favor of a  cellular  origin  of amylaceous bodies are 
Ziegler,'  Stilling ° (these  two  at  least  so far  as  prostatic  concretions 
are  concerned),  Zahn, ~ Favre,  ~ and  Wiehmann ~ (the  last  three  in  a 
more general  way).  Ziegler and  Wichmann  are  of the  opinion  that 
in the prostate the epithelial  cells of the  glands  are  transformed  into 
homog'eneous  masses  by  a  degenerative  process  and  these,  or  frag- 
4 Virchow's Archly,  1856,  x, pp. 201,  507. 
5 Lehrb.  der allgem. Path.  und path. Anat.,  9re Anti.,  i,  p.  2°6, Jena,  1898. 
6 Virchow's Archly,  1884,  xcviii,  p.  1. 
Virchow's Arcl~D,, 1878,  lxxii,  p.  119. 
s Favrc, Th~se de Genhve,  1879,  cited  from  Siegert,  Virchow's Archly,  1892, cxxix, 
p.  517. 
9 Ziegler's Beitrfi!ie, 1893,  xiii,  p. 487. W.  Ophiils  121 
ment8 of such, coalesce to form the amylaceous bodies.  Among the 
authors  that have described amylaeeous bodies in tumors,  ~° there are 
also  two who believe that in  their cases these bodies had  originated 
from degenerating cells or that degeneration of cells played at least 
an  important  r61e  in  their  formation.  One  of  these,  Hildebrand, 
who, as I  said above, was probably led to this view by the close con- 
nection sometimes found between degenerating cells and amylaeeous 
bodies, nevertheless could not arrive at. a definite opinion as to whether 
the material composing them was excreted by the degenerating cells 
or  the  cells  themselves were  directly  transformed into  amylaceous 
bodies.  Langhans/~ who describes a  carcinoma of the lung  contain- 
ing  amylaceous bodies, believes he has  seen in his specimens transi- 
tional stages between degenerating tumor cells and such bodies.'  ~ 
Posner TM  altogether rejects an  exclusive view  on  the  subject  and 
states as his belief that amylaeeous bodies may be formed not less by 
degenerative processes from cells than by precipitation from fluids; 
while  Paulizky "  arrives  at the conclusion that  in the prostatic  con- 
cretions the centre, the so-called "nucleus"  (Friedreieh ~°), is  a  pro- 
duct of degenerating cells,  whereas the peripheral  concentric layers 
are precipitations from the surrounding fluids. 
The third view, that products furnished by degenerating cells and 
the tissue  juices  combine in  the  formation of  amylaceous bodies,  is 
held by  Siegert,  TM  at least for part  of the concretions (corpora versi- 
eolorata).  Ziegler also seems to  favor it  so far  as  the.  formation of 
alnylaceous bodies  in  the  lungs  and  central  nervous  system  is  con- 
cerned, while Lubarseh ~' has endorsed it in  a  more generM way for 
all forms. 
1°For the literature on this subject, see Hildebrand's article,  loc.  cit. 
11 Virchow's Archiv,  1867,  xxxviii~ 537. 
1~ Langhans mentions in  his  paper that  amylaceous  bodies were found only in the 
peripheral parts of the  tumor.  This would  suggest  the  possibility  that  they  were 
~ormedin  the  lung  before  it  was  invaded  by  the  carcinoma,  and  that  they  might 
have been taken up only later into the growing tumor. 
la Zeitscl~r. f.  klin. ~lled.~ 1889~ xvi, p.  144. 
14 Virchow's Archiv~  1859,  xvi~ 147. 
131. c. 
1~ Virehow's Archiu,  1892~ cxxix, p.  513. 
l:Lubarseh  and  Ostertag's Ergebnis.%  Abth.  II:  Allg.  path.  Morph.  u.  Physiol., 
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Siegert's'8 attempt to solve the difficulties by subdividing the amy- 
]aeeous  bodies into  two groups  according as they give  certain  color- 
reactions (corpora versicolorata)  or not (corp.  flava), and  postulating 
a  different modus formandi  for  each  group,  does  not  appear  to  be 
very successful.  A  subdivision on this  basis was first  suggested by 
Virchow long ago, but Lubarsch,  ~8 although accepting it in a  general 
way,  has  pointed  out  some  of  the  difficulties which  we  encounter, 
when we try to adhere to it strictly.  For myself, I  must confess that 
in studying the  amylaceous bodies  of the prostate  it has  been  abso- 
lutely impossible for me to arrive at any satisfactory classification on 
these  lines.  There  are  so  many transitional  forms  between  bodies 
giving no reaction to solutions of iodine and those with typical amy- 
]oid reaction, that it has been impossible for me to find any sharp line 
of division between Siegert's two classes.  Furthermore, when we em- 
ploy  diluted  sulphuric  acid  in  addition  to  the  iodine  solution,  the 
matter  becomes  even  more  complicated,  because  sometimes  bodies 
which will  not  react  with  iodine  alone,  turn  green  as  soon  as  sul- 
phuric acid is  added, and again, part of an amylaeeous body, for in- 
stance, the periphery, may show no reaction, whereas in the centre it 
is  quite  marked.  Similar  differences in  reaction  become  apparent, 
when we  use  solutions  of methyl-violet.  On  account  of these  diffi- 
culties I  do  not  believe  that  much  can  be  gained  by  so  artificial a 
subdivision.  The  reactions,  which  at  first  sight seem  t ~ be  so  im- 
portant,  on  closer  study lose  much  of their  apparent  v due  and  on 
account of the infinite variations encountered it would seem only nat- 
ural to conclude that they are not essential but more or less accidental. 
This  conviction  has  been  much  strengthened  by  the  study  of  the 
amylaeeous bodies  found in the  tumor-like growths in  our  ease,  be- 
cause even the crystalline needles, which were present, in some places 
reacted to methyl-violet and in others not at all.  '° 
~s loc.  cir. 
1~ loc.  cit. 
.*01 have purposely omitted  to  mention the different views  held  concerning the for- 
mation of amylaceous bodius in the  central nervous  system, since  they are so contra- 
dictory  as to  make  a  renewed  careful  study  of  this  subject  necessary  before  any 
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My specimens  seem  to  leave  hardly  any  room  for  doubt,  that  in 
our  ease  the  central  masses of  the  amylaceous bodies,  in  a  manner 
similar  to that  described by Paulizky "~' for the  prostatic  concretions, 
were largely furnished  by degenerating  cells, whereas the  erystalline 
needles in the periphery are more likely to be precipitations from the 
surrounding fluids. 
When I  say degenerating cells,  I  do not wish to employ the word 
in its strictest sense.  It would perhaps  be better to speak of a trans- 
formation  (metamorphosis)  of the  cells,  because  I  believe  that  the 
colloid material,  which accumulates in  their  bodies and  which  corre- 
sponds so closely to the amyloid material  found in other parts of the 
tumors  outside of cells without  any  eonneetion  with  a  degenerative 
process in the latter,  is largely taken up into the  cells from the  out- 
side.  Such being the  ease the process has more of the nature  of an 
infiltration,  if in the light  of recent knowledge we are  at all justified 
in  making  such  a  strict  distinction  between  degeneration  and  infil- 
tration. 
It  seems  that  in  our  ease  the  more  irregular  central  masses,  the 
"nucleus," furnished  a  point of crystallization for the needles on the 
outside,  although  evidence  of crystallization  may  sometimes  also  be 
found in the  central  masses themselves. 
The  present is not the  first observation  of an  apparent  crystalliza- 
tion of amyloid material.  ~{aximow ~= found in the liver of a  horse, 
with  amyloid degeneration  of the viscera  an  amyloid substance  in  a 
crystalline  form.  Some of the  irregular  masses of amyloid material 
were  covered with  needles somewhat  varying  in  width,  which  gave 
a typical reaction with methyl-violet.  3/Iaximow found similar needles 
in the  livers  of rabbits with  experimental  amyloid  degeneration,  al- 
though he could detect them only in specimens which were hardened 
in  alcohol and was unable to see them in the fresh tissues.  He  also 
claims  to have encountered  appearances similar  to these,  although  in 
a  much less marked  degree, in  human livers with  amyloid degenera- 
tion.  On  the  strength  of my  own  observations  I  am  satisfied  that 
"211. e. 
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Lubarseh's "~ suggestion that what )Iaximow observed might have been 
due  to post-mortem changes, is not  correct;  nor  do  I  think that  the 
case of Lindemann/' which he cites, can furnish a confirmation of his 
view.  In this case  peculiar crystals, which did not react to methyl- 
violet,  were  found in  a  specimen  of  a  human amyloid liver,  which 
had been  preserved  in alcohol for  some  time.  It  is quite  probable 
that the appearance of these crystals was due to post-mo.rtem  changes, 
which had taken place  in  the hardening fluid, but  they are  plainly 
entirely different from those which 5Iaximow describes in his article. 
Granting, then, that in our case the amylaceous bodies were formed 
by  a  genuine  crystal]izatio.n around  a  "nucleus,"  such  as  a  small 
lump  of  ordinary  amyloid  substance,  we  should  naturally  ask  the 
question, whether the same  or  at least  a  similar mode  of formation 
holds true in a general way for all amylaceous bodies.  I  have con- 
fined my studies in this regard to the amylaceous bodies of the pros- 
rate,  since  they are  most  readily  obtained.  In  these  investigations 
I  encountered an  obstacle  which is  difficult to  overcome  at  present. 
The peripheral  concentric layers of the prostatic concretions are not 
only very much thinner than those found in  the  amylaceous bodies 
of  our  case,  but  their structure seems  to  be  so  much more  delicate 
that even very good immersion lenses do not allow the recognition of 
details with sufficient accuracy.  While it is true that one  can make 
out  a  faint,  very  dense  radial  striation  in  them,  it  is  nevertheless 
impossible to assure  oneself positively that this radial striation is the 
effect of rows of densely packed needles.  However, I  think that the 
coarser  radial striation,  which is  comparatively rare  in  the  prostatic 
concretions,  but  which  has  been  described  more  frequently  in  the 
amylaceous bodies  of the lungs,  also  indicates a  structure  similar to 
that  found  in  the  large  amylaceous bodies  of  our  tumor.  In  the 
immediate vicinity of the nucleus quite large  crystalline needles  ar- 
ranged  in  radial  fashion  may  be  seen  more  frequently.  Posner '~ 
already has  called  attention  to  this  fact.  He  believes  them  to  be 
.~3 Lubarsch-Ostertag's Ergebnisse,  Jahrg., iv, 1897,  Allg.  Path.  11.  path. Anat., p. 454. 
Wiesbaden,  1899. 
~4 CentralbL  f.  aug.  I~athol.  u. path.  Anat.,  1897,  viii,  p.  385. 
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crystals  of cholesterin, which  can hardly  be the  case, since  according 
to the  reports  of later  authors  they are  not  soluble  in  ether-alcohol. 
It seems to me more probable that they are of the same kind as those 
found in the specimens from the  tumors. 
A  short while ago I  compared the crystalline structure  observed in 
the  amylaceous  bodies  of  mlr  case  with  similar  crystallizations  ob- 
served by others in the  ordinary  amyloid substance.  To  do this  we 
must,  of course, accept the proposition  that  both substances,  the  one 
which is found in the amylaceons bodies and that which composes the 
amy]old material,  are  identical  or  at least  closely related  to  one  an- 
other  chemically.  In  spite  of  the  statements  to  the  contrary  by  a 
large  number  of competent  observers  (yon Recklinghansen,  Ziegler, 
Posner,  Wichmann,  Schmidt  and  others)  I  am  very much  inclined 
to believe that such is the case.  In discussing this question, we must 
not forget that the mere fact that the formation of amylaceous bodies 
in  certain  localities  has  to be regarded  as  a  semiphysiotogical  occur- 
rence,  whereas  amyloid  substance  seems  to  be  found  under  certain 
diseased  conditions  only ~  and  in  other  parts  of  the  body,  does  not 
in itself  constitute  a  sui~icient  reason why the  material  in both  cases 
should not be identical.  At least I  do not see why in  certain  locali- 
ties the production of such a substance should not go o~ under physio- 
logical or at ]east almost physiological ~ conditions,  whereas in others 
it  originates in case of disease only. 
Again  the  differences which  they  frequently show  in  their  reac- 
tions to solutions of iodine, methyl-violet and other chemical reagents 
(osmie  acid,  carmine  [Posner])  cannot  be looked upon  as rendering 
their  identity  impossible,  because  these  reactions  are  varying  and 
are  no~ quite constant  in  either the  amyloid substance or the  amyla- 
ceous bodies.  This  is  a  generally  recognized  fact  with  the  amyla- 
~  Krawkow, Arch. f. exp.  Path. ~. Pl, arm., 1898,  xl, p.  195.  Lately Krawkow claims 
to have  found  a  material that  is  at  least very similar to, if  not  identical  with,  the 
amyloid  substance, in  the normal  aorta of  horses, in  the  ligamentum nuchm of  cat- 
tle, in the stroma of  the spleen of  calves and  the  mucous  membrane of  the stomach 
of pigs. 
~7 Stilling (Vircllow's Archly,  1884, xcviii, p.  1) attributes the  formation  of  amyla- 
ceous  bodies in  the  prostate  to  a  stagnation  of  the  secretion  due  to  pathological 
changes in  the  organ  such  as  hyaline  degeneration  of  the  muscle  in the neighbor- 
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eeous  bodies.  In  the  case  of  the  amyloid  substance  Virchow  very 
early  pointed  out  file  remarkable  differences  in  reaction  observed, 
when this  material  is treated  with  dilute  solutions of iodine  and  sul- 
phurie  acid.  The  recent  observations  on  the  experimental  produc- 
tion  of amyloid degeneration  have  demonstrated,  that  certain  forms, 
apparently the earlier stages, will give a typical reaction with methyl- 
violet,  but  do not  react  with  solutions  of iodine,  showing  that  even 
the  simple  iodine  reaction  is  not  a  constant  phenomenon.  Going  a 
step further  we may even assert that  sometimes in  the  very earliest 
stages the body which is deposited in the  tissues, does not give either 
of the  two  reactions,  for I  believe with  Wiehmann  that  the  careful 
researches of a large number of observers--Litten ~ among the first-- 
leave no room for doubt that the  "hyaline "  material  which is some- 
times found with the amyloid substance, or alone in eases in which we 
might  expect to find amyloid,  may become transformed  in  course  of 
time  into  true  amyloid  with  typical  reactions.  This  assumption  is 
in accordance with the findings in our ease, in which lumps and bands 
of  more  or  less  homogeneous  material  were  present,  which  gave  a 
partial reaction with the methyl-violet; the central parts (probably the 
older ones) staining purple, the periphery violet.  Some of the  recent 
experimental  work  also seems to be confirmatory of this  view.  Lu- 
barseh :' found after seventeen weeks in the spleen of a dog, that  had 
received numerous injections of turpentine,  several arteries with typi- 
cal  hyaline  degeneration;  and  four  weeks later  in  another  piece  of 
the  same  spleen  hyaline  and  amyloid  arteries  were  demonstrated. 
He also found hyaline  and  amyloid arteries  at  the  same  time  in  the 
spleen  of a  rabbit.  It must be understood,  however,  that  the  "hya- 
line"  substance  is  not  found  with  the amyloid substance  frequently 
enough to justify the conehsion that this primary formation  of "hya- 
line"  is  a  constant  occurrence,  but such  may be the  ease  and,  what 
seems to  deserve  some attention,  the  transformation  of one  into  the 
other  takes  place  without  any  perceptible  morphological  changes  in 
the  material.  On the other hand we know how comparatively easily 
~8DeutscTte meal.  IVoche~schr.,  1887,  xiii,  p.  517. 
~9 Lubarsch-Ostertag's Ergebnisse,  Jahrg.,  iv,  p.  456. W.  Ophiils  127 
the  amyloid substance  loses  its  characteristic  reaction.  All  harden- 
ing fluids impair it and tissues which have been hardened in Miiller's 
fluid  for  some  time,  give  a  very  imperfect  or  no  reaction  at  all. 
Litton ~' showed that  amyloid substance  when brought into  the  peri- 
toneal  cavity  of  living  animals  loses  its  reaction  before  being  ab- 
sorbed--a  point  which  has  been  confirmed by  Grigo.rjeff?  1  In  all 
these cases  the macroscopic  and microscopic  appearances  of the sub- 
stance are not changed in any way. 
In ~,'iew of these facts, I  think that we have a  right to be  a  little 
doubtful whether the presence or absence of the reactions with iodine 
and methyl-violet indicates a difference in the chemical nature of the 
body itself, or whether the reactions are not due rather to the admix- 
ture of some foreign substance from the outside--a view that, at least 
in the case of the amylaceous bodies, has been expressed more or less 
definitely by more than one writer on the subject.  But even if there 
should be  a  change in the chemical composition, it cannot be  a  very 
fundamental one.  In  this  connection,  also,  we  approach  the  most 
interesting and  much-discussed question  whether  the  staining  reac- 
tions so commonly employed in the microscopical technique are really 
all chemical reactions; or if such is not the case,  which of them have 
to be considered as such; but it would lead us too. far away from our 
present subject to enter into a  discussion of this point.  Even if the 
change  in  reaction  should  indicate  some  slight  chemical  alteration, 
I  think it would be better not to over-emphasize the importance of o.ne 
of  these  reactions  by  calling the  substance  "amyloid," although  of 
course I  understand the  historical and other reasons which might be 
adduced in favor of the use  of this term.  If we should go back  to 
lRokitansky's term  "lardaceous ~'~  substance,"  we  should  be  able  to 
unite  what  is  now  called  " amyloid"  and  the  primary  "hyaline," 
30 loc. cit. 
31 Ziegler's Beitri~ge, 1895,  xviii, p.  37. 
32 The  comparison  to  lard  is  not  very elegant or  striking.  It  was  used  by  Rok- 
itansky not  exclusively for  amyloid conditions, but  it  has been  widely  adopted  by 
numerous authorities,  especially among  English writers;  nor  is  it  so  apt  to cause 
confusion  as  a  new  term  undoubtedly  would.  Colloid  might  be  suggested  as  an 
alternative, but to my mind it would  be  best to restrict this term  more and  more  to 
what P.  Ernst llas called epithelial colloid (Virchow~s Arch@~ 1892,  cxxx, p.  377). 
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which is  now described as an intermediate product in the formation 
of amyloid substance proper,  under one heading and to. speak of lar- 
daceous degeneration  with  or  without amyloid reaction--a  form  of 
expression, which to my mind has certain advantages to. recommend 
it.  In the first place it does not put  any stress on the more  or  less 
inconstant reactions, and besides would separate the " hyaline "  which 
sometimes precedes  and  accompsnies  the  amyloid from  the  hetero- 
geneous substances now comprised under this name.  I  believe with 
other authors that only in this way--by trying to eliminate as many 
substances as possible  from this general group--will it be possible to 
arrive in course of time at a satisfactory definition of what should be 
called "hyaline." 
Coming back  after this  digression to. our  original thome,  I  think 
that the above considerations show that neither the differences in the 
conditions under which they are  formed nor the  differences in  reac- 
tion encountered constitute a sufficient reason for a separation of the 
" amyloid" material proper from the substance  of which amylaeeous 
bodies are composed.  In fact the frequent similarity in reaction, if it 
proves  anything at  all,  makes it  rather  probable  that. the  two  sub- 
stances,  if  not  identical,  are  at  any rate.  closely related  chemically, 
since, although they may not exhibit these reactions from the begin- 
ning in  one  form or  another,  both  of them may do  so  in  the  later 
stages  of their  formation.  Another  strong  reason  in  favor  of this 
conception may be found in a. fact which has been already sufficiently 
emphasized by Hildebrand.  In his ease and also in our own, " amy- 
loid" substance as well as amylaceous bodies were formed in the same 
locality simultaneously in  such  intimate  local  relation  with  one  an- 
other, and both presenting such varying degrees of staining reaet  ions~ 
as to make it difficult to believe that. the one body could be very dif- 
ferent from the other. 
But in spite ef all this there remains one important morphologica~ 
difference.  Amyloid substance appears in irregular lumps and bands, 
whereas the  amylaceous bodies have  a  characteristic form and struc- 
ture,  possessing a  central nucleus of amyloid or other material  (pig- 
ment,  remnants  of  disintegrated  cells)  surrounded  by  regular  con- W.  Ophiils  1"29 
centric  layers.  This  remarkable  regularity  in  structure  has  been 
dwelt  upon  by  many  authors and  has  led  some,  Lubarsch  among 
them, to compare the process to a crystallization.  After what I  have 
seen  in  my  case  I  am  convinced that the  process  not  o~]y may be 
likened to a crystallization but really is one, adding in this way a new 
example to the few already known of a  crystallization of albuminous 
substances--a  theme,  which  I  have  treated  a  little  more  fully in  a 
paper read before the ~Microscopical Society of San Francisco on ~o- 
vember 1, 1899. 
Amylaceous bodies and amyloid substance differ from one another 
to this  extent:  in  the  one  the  material  is  present  in  amorphous,  in 
the  other  in  crystalline form,  although,  as  is  shown  in  Plate  VII, 
Fig.  8,  crystallizations may occur  also  inside  amorphous  ]ardaceous 
material. 
In regard to the mode of formation of the lardaceous substance I 
have to add very little.  It would be entirely beyond the scope of this 
paper to review the history of the genesis of amyloid substance, more 
especially so, since in Wichmann's 33 excellent article "Die Amyloider- 
krankung" we have  a  remarkably able  and  complete  review  of the 
subject.  From  the  study of the  case  described here  in  detail,  and 
from subsequent  examination of thin sections from several  cases  of 
amy]old degeneration I  can only confirm with Lubarsch Wiehmann's 
statement,  that  in  "  amy]old  degeneration"  we  find  no  conclusive 
evidence that  the  amyloid substance  is  furnished by a  degeneration 
of cells or of intercellular substances, such as  connective-tissue fibres 
or basal  membranes.  The  material is  found from the beginning in 
the spaces between the formed elements;  and Wichmann's and Zieg- 
]er's  hypothesis that  it is  derived from stagnating albumin seems  to 
be  quite  acceptable.  In  the  case  of the  amylaceous bodies  the  evi- 
deIlce  for their  formation from degenerating cells seems to be  very 
much stronger, but, in spite of the errors involved in conclusions by 
analogy, I  should suggest it to be more probable  that even here the 
material is not a  mere product of degeneration but rather of the na- 
ture of an infiltration from the outside.  Nor would such an explana. 
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tion  exclude  the  possibility that  the  disintegrating  cell-bodies  might 
furnish  part  of the  albumin  which  is  used  in  the  formation  of  the 
]ardaceous substance. 
The general  conclusions reached may be formulated as follows: 
The substance of the: amylaceous bodies is identical with or at least 
similar  to  amyloid  substance.  In  the  amylaceous  bodies  this  ma- 
terial  is  present  in  crystalline  form,  in  the  amyloid  substance  in 
amorphous form. 
It  would  be  advisable  to  use  the  word  " lardaceous"  instead  of 
" amyloid" and perhaps to include under this term the peculiar form 
(ff  " hyaline "  which  sometimes  precedes  and  accompanies  the  amy- 
loid substance. 
DESCRIPTION  .OF  PLATES  VI  AND  VII. 
PLATE  VI. 
Fig.  1.--About  400 x.  Specimen  stained  with Van  Gieson's  method;  mounted  in 
xylol-balsam. 
Fig.  2.--520 x. 
balsam. 
Fig.  3.--110 x. 
Fig.  4.--110 x. 
Specimen  stained with  Van  Gieson's  method;  mounted  in  xylol- 
Specimen  stained and mounted  as  in Figs.  1 and 2. 
Teased  specimen from  tissue hardened in 102  solution of fornmlin. 
PLATE  VII. 
Fig.  5.--110 x.  Specimen stained and mounted  as in Fig.  1. 
Fig.  6.--985 x.  Specimen  stained and mounted  as in Fig,  1. 
Fig.  7.--520 x.  Specimen  stained  in  aqueous  solution  of methyl-violet ;  mounted 
in aqueous  solution of potassium  acetate (1:5). 
Fig.  8.--About  650 x.  Specimen  stained and mounted  as in Fig.  7. 
All specimens were hardened in 10S  solution of formalin. 
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